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(57) ABSTRACT 

An explanation is given of, inter alia, an electronic device 
(10), comprising: 

(73) Assignee: In?neon Technologies AG, _ _ 
Neubiberg (DE) an 1ntegrated component (12) W1th a substrate, 

an electrically conductive ?rst layer region (14), arranged at 
(21) App1.NO.I 11/865,177 the substrate, Wherein the layer thickness of the ?rst layer 

region is greater than 10 micrometres or greater than 50 
(22) Filed: Oct. 1, 2007 micrometres. 
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ELECTRONIC DEVICE AND METHOD FOR 
PRODUCING ELECTRONIC DEVICES 

[0001] The invention relates to an electronic device and a 
method for producing electronic devices. The electronic 
devices can preferably contain an integrated component in a 
housing body. The integrated component contains for 
example just one circuit element or a multiplicity of circuit 
elements, in particular semiconductor circuit elements, eg 
transistors, diodes, sensors, etc. The devices can be produced 
at the Wafer level, the integrated components being singulated 
if for example a rear side metalliZation has been produced for 
all the components of a Wafer. 
[0002] Particular requirements With regard to the electrical 
or thermoelectric properties are made of poWer components, 
for example, Which serve for example for sWitching currents 
of greater than 1 ampere or greater than 10 amperes. The 
sWitching voltages are for example greater than 30 volts or 
even greater than 300 volts. When producing such poWer 
components, Wafers, for example, are thinned in order to set 
the breakdown voltage of vertical semiconductor circuit ele 
ments by Way of the layer thickness of the Wafer. HoWever, in 
a different context, too, Workpieces, in particular semicon 
ductor Workpieces, are thinned, for example during the pro 
duction of SOI substrates (silicon on insulator). 
[0003] There is a need for a simply constructed device that 
is simple to produce, in particular a poWer device. Moreover, 
there is a need for a simple method for producing a device. In 
particular, the device is intended to contain a thinned sub 
strate, Wherein a reduction of the yield by breakage of the thin 
Workpiece is intended to be avoided in particular during pro 
duction. 
[0004] The invention speci?es an electronic device, com 
prising: 

[0005] an integrated component With a substrate, 
[0006] an electrically conductive ?rst layer region 

arranged at the substrate, Wherein the layer thickness of 
the ?rst layer region is greater than 10 micrometres or 
greater than 50 micrometres. 

[0007] Furthermore, the invention speci?es a method, com 
prising the steps of: 

[0008] connecting a carrier slice to a Workpiece slice, 
[0009] thinning the Workpiece slice, 
[0010] applying an electrically conductive ?rst layer to 

the thinned Workpiece slice, 
[0011] releasing the carrier slice after applying the ?rst 

layer, 
[0012] singulating components by separation, Wherein 
both the Workpiece slice and the ?rst layer are severed. 

[0013] Embodiments and, With reference to the ?gures, 
exemplary embodiments of the invention are explained 
beloW. In the ?gures: 
[0014] FIG. 1 shoWs an electronic device, 
[0015] FIGS. 2A to 2E shoW production stages during the 
production of the electronic device, 
[0016] FIG. 3 shoWs a ?rst exemplary embodiment of a rear 
side metalliZation of the device, and 
[0017] FIG. 4 shoWs a second exemplary embodiment of a 
rear side metalliZation of the device. 
[0018] The folloWing considerations can be taken as a basis 
in order to use a so-called embedded carrier or so-called 
mixed material dicing, that is to say the separation of tWo or 
more material layers lying one above another transversely 
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With respect to the stacking direction. Adjacent material lay 
ers, in particular, have materials Which are different from one 
another, and Which therefore have different material proper 
ties, in particular mechanical properties such as hardness, 
brittleness, etc. Wafers, in particular silicon Wafers, can be 
thinned doWn to a layer thickness of a feW micrometres, eg 
to a layer thickness of less than 10 micrometres, or even into 
the nanometres range, for example doWn to layer thicknesses 
of less than 200 nanometres. In this case, a stabiliZing carrier 
Which can concomitantly be included in construction can be 
used, Which carrier can be used for example simultaneously 
as a rear side metal contact. Said carrier can also be referred 

to as an embedded carrier. 

[0019] The use of a carrier Which can be included in con 
struction can be utiliZed in particular in mass production, that 
is to say for example in daily productions of more than 500 
Wafers. The Wafers can be thinned to layer thicknesses of less 
than 50 micrometres. In this case, a great effort can be 
required to apply rear side metalliZations to such thin Wafers. 
By Way of example, a carrier Which is separated from the 
Wafer again could be used for this purpose. HoWever, in the 
course of removing the Wafer provided With a rear side met 
alliZation from the carrier and subsequent further processing, 
e.g. testing and inspecting, mechanical damage could then 
easily occur, such as Wafer fracture or edges being knocked 
off. 

[0020] A comparably thick rear side metalliZation can be 
produced. The metal layer can inherently be used as a carrier. 
The metal layer can comprise a sequence of different metal 
layers. The metal layer or the metal layer sequence can typi 
cally be thicker than 10 micrometres or thicker than 30 
micrometres or even thicker than 50 micrometres. By Way of 
example, the metal layer or the metal layer sequence can have 
the folloWing tasks: 

[0021] balancing or compensating for tensile and/or 
compressive forces of the overall system comprising 
active layer or active layers, semiconductor main mate 
rial and rear side metal, 

[0022] 
[0023] producing an ohmic contact to the semiconductor 

material. 

[0024] Consequently, the rear side contact can simulta 
neously be embodied as a carrier. The rear side contact can be 
?xedly connected to the chip or integrated component and can 
be concomitantly included in construction (embedded car 
rier). 
[0025] The rear side metal layer functioning as a carrier can 
be produced by, for example, sputtering, electrodeposition, 
deposition Without external current (possibly With a material 
seeding layer that is sputtered, applied by vapour deposition 
or produced by some other method) or by, for example, ther 
mally laminating on a partial layer, as is also customary 
during the production of printed circuit boards, for example. 
[0026] During the application of the rear side metal layer, 
the Wafer or some other Workpiece slice can be stabiliZed by 
a further carrier system, eg by a glass plate as in the so-called 
glass plate method from 3M (Minnesota Mining Manufactur 
ing) . The stable composite composed of active layers, bulk 
silicon and rear side metal carrier can be released from the 
further carrier or from the auxiliary carrier and be mounted 
onto a so-called dicing tape and/ or dicing frame for singula 
tion, for example. 

ensuring the stability as carrier, and 
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[0027] The singulation of thin workpiece slices, e.g. 
Wafers, With rear side metal can have various problems. These 
problems can be solved by tWo-stage separation: 

[0028] 1) separation of the semiconductor material, eg 
silicon, Wherein for example the metal is not severed or 
is not severed in terms of its entire layer thickness, and 

[0029] 2) separation of the metal or the residual layer 
thickness of the metal. 

[0030] By Way of example, a so-called progressive cutting 
can be carried out on a cutting machine or on a plurality of 
cutting machines using different saW blades optimiZed for 
silicon and the respective metal. As an alternative, the singu 
lation can be effected by a laser beam, for example. Combi 
nations betWeen saWing and laser separation can furthermore 
be used. 
[0031] The electronic device can comprise: 

[0032] An integrated component With a substrate, pref 
erably With a semiconductor substrate, for example a 
monocrystalline or polycrystalline silicon substrate. 

[0033] An electrically conductive ?rst layer region 
arranged at the substrate, Wherein the layer region is 
composed of a homogeneous material or Wherein the 
layer region contains a plurality of partial layers. 

[0034] The layer thickness of the substrate can be in one 
of the folloWing relationships With the layer thickness of 
the ?rst layer region: 
[0035] a) the layer thickness of the substrate can be 

less than 50 micrometres and the layer thickness of 
the ?rst layer region can be greater than 90 microme 
tres or even greater than 150 micrometres, or 

[0036] b) the layer thickness of the substrate can lie 
Within the range of 50 micrometres to 100 microme 
tres and the layer thickness of the ?rst layer region can 
be greater than 50 micrometres or greater than 100 
micrometres, or 

[0037] c) the layer thickness of the substrate can lie 
Within the range of 100 micrometres to 200 microme 
tres and the layer thickness of the ?rst substrate region 
can be greater than 30 micrometres or greater than 90 
micrometres. 

[0038] The layer thickness of the ?rst layer region is for 
example less than 500 micrometres or even less than 300 
micrometres in all the aforementioned variants a) to c). To put 
it another Way, as layer thicknesses of the substrate decrease, 
the ?rst layer region is intended to afford additional stability 
by additional layer thickness. 
[0039] The substrate and the ?rst layer region can have 
identical contours at an interface betWeen the substrate and 
the ?rst layer region, as is the case for example if a single 
separating operation is used for singulating the devices. As an 
alternative, the contours can deviate from one another along 
the periphery of the interface only by a distance of at most 20 
micrometres or of at most 5 micrometres. This is the case for 
example if tWo saW blades having different thicknesses are 
used for singulating the devices in tWo separating operations. 
Since the substrate is preferably saWn ?rst, the ?rst layer 
region can protrude further than the substrate. This is attrib 
utable for example to the fact that after the ?rst separating 
operation using a ?rst saW blade, a further separating opera 
tion is carried out using a thinner second saW blade in com 
parison With the ?rst saW blade. 
[0040] The device can comprise a housing body, Which is 
arranged at the substrate and at the ?rst layer region. The 
housing body can contain an epoxy resin or some other poly 
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mer material. As an alternative, ceramic housings can also be 
used. The housing body can serve for protecting the inte 
grated component against environmental in?uences, such as, 
for example, moisture, in particular for hermetic protection. 
[0041] The device can additionally comprise a second layer 
region arranged at the ?rst layer region. The second layer 
region can be a part of a so-called leadframe. As an altema 
tive, the second layer region can contain an interposer printed 
circuit board, a thin-?lm Wiring arrangement or similar Wir 
ing arrangements. In all the examples mentioned, the device 
is then for example also mounted onto a mounting printed 
circuit board carrying further components arranged in other 
housing bodies. HoWever, the device can also be mounted 
directly onto a printed circuit board Without a second layer 
region, for example using ?ip-chip technology. 
[0042] The second layer region can be electrically conduc 
tive and can comprise in particular a homogeneous material 
or a layer stack. The layer thickness of the electrically con 
ductive second layer region can be greater than 100 microme 
tres and preferably less than 800 micrometres. On account of 
the layer thicknesses mentioned, methods from microme 
chanics can be used for processing the second layer region. 
[0043] An electrically conductive connecting layer, for 
example a solder material layer or a diffusion solder material 
layer, can be arranged betWeen the ?rst layer region and the 
second layer region. In this case, the solder materials can have 
a melting point of less than 4000 C. Diffusion solder layers 
can be produced at temperatures of less than 4000 C., but after 
diffusion soldering have a melting point that is greater than 
4000 C. 
[0044] The second layer region can be or comprise a carrier 
lamina surrounded by connection legs. The carrier lamina and 
at least one section of each connection leg can preferably be 
arranged in one plane, as is typical of leadframes. The carrier 
lamina and the connection legs can be composed of the same 
material, for example of copper or a copper alloy; preferably, 
said material can also be provided With a protective layer. 
[0045] As an alternative, the second layer region can be an 
interposer printed circuit board, in Which thin conductive 
track layers are enclosed by insulating layers, Wherein the 
thickness of a layer can lie for example Within the range of 50 
to 150 micrometres. The interposer printed circuit board can 
preferably be surrounded by the housing body on all sides. 
[0046] Furthermore as an alterative, the second layer region 
can be a Wiring device produced using thin-?lm technology. 
Such Wiring devices can have layer thicknesses of less than 20 
micrometres even if they contain for example more than one 
metalliZation layer. The housing body can preferably be 
arranged only on one side of the Wiring device, as is the case 
if the thin-?lm Wiring device is arranged directly at the hous 
ing body only after the production of the housing body. Thin 
?lm technology, in particular, is very Well suited to Wafer 
level production. 
[0047] The ?rst layer region can contain a ?rst layer Which 
contains copper or comprises copper or a copper alloy having 
at least 70 atomic percent of copper. 
[0048] Preferably, the layer thickness of the ?rst layer can 
be at least 70% of the layer thickness of the ?rst substrate 
region. Consequently, the ?rst layer is the main layer of the 
?rst layer region. 
[0049] As an alternative, the ?rst layer region can contain a 
?rst layer Which contains aluminium or comprises aluminium 
or an aluminium alloy having at least 70 atomic percent of 
aluminium. Preferably, the layer thickness of the ?rst layer 
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can be at least 70% of the layer thickness of the ?rst layer 
region, such that the ?rst layer is the main layer of the ?rst 
layer region. 
[0050] The abovementioned materials copper and alu 
minium have a high electrical conductivity and can be pro 
cessed comparatively simply. In particular, copper can be 
applied at temperatures of less than 150° C. Aluminium, too, 
can be applied for example at these temperatures by means of 
cold sputtering methods. As Will be explained in greater detail 
further beloW, this can be highly advantageous in the produc 
tion of the devices. 
[0051] The device can contain at least one or a multiplicity 
of high-voltage transistors designed for sWitching voltages of 
greater than 30 volts or greater than 300 volts. Examples are 
DMOS transistors (Double Diffused Metal Oxide Semicon 
ductor) or IGBT elements (Isolated gate Bipolar Transistor). 
Precisely in the case of these devices, for example the break 
doWn voltage of a vertical circuit element can be set by means 
of the thickness of a substrate, Wherein the substrate can be 
thinned during production. 
[0052] A method is additionally speci?ed, Which can com 
prise the features of: 

[0053] connecting a carrier slice to a Workpiece slice; the 
contours of carrier slice and Workpiece slice are prefer 
ably identical or the carrier slice is someWhat larger than 
the Workpiece slice, for example circular contours or 
rectangular or square contours. 

[0054] Thinning the Workpiece slice, for example by 
means of a multi-stage thinning With grinding, CMP and 
Wet-chemical etching. A single-stage thinning method is 
used as an alternative, hoWever. 

[0055] Applying an electrically conductive ?rst layer to 
the thinned Workpiece slice. Said layer has, in particular, 
a stabiliZing effect on the thinned Workpiece slice. 
Moreover, said layer can be used for a rear side contact. 
The ?rst layer is preferably a metal layer or a metal layer 
stack. 

[0056] Releasing the carrier slice after applying the ?rst 
layer. The carrier slice can preferably be reused since it 
can be detached Without being destroyed. After the car 
rier slice has been released, the ?rst layer undertakes the 
stabiliZing effect. 

[0057] Singulating components, preferably integrated 
semiconductor components, by separation, Wherein 
both the Workpiece slice and the ?rst layer are severed. 
The components are then processed further to form 
devices, in particular by being provided With a housing 
body, Wherein the ?rst layer is still present at the Work 
piece lamina. Consequently, a so-called embedded car 
rier can be used. 

[0058] The releasing process can be effected prior to 
arranging the ?rst layer in a saWing frame. As an alternative, 
hoWever, the process of releasing the carrier slice is effected 
after arranging the ?rst layer in a saWing frame. Preferably, 
the ?rst layer can be adhesively bonded onto a saWing ?lm, in 
particular onto a self-adhesive ?lm. 
[0059] The layer thickness of the ?rst layer is chosen such 
that the composite composed of Workpiece slice and ?rst 
layer Warps by less than 3000 micrometres or by less than 200 
micrometres after releasing the layer region. The above-men 
tioned values hold true particularly in the case of Wafers 
having a diameter of 150 mm, 200 mm or even of 300 mm or 
more. The reduced Warpage makes it possible to use machines 
and automatic manufacturing systems, in particular Wafer 
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transport systems, Which are also used for standard Wafers, 
that is to say Wafers having the customary layer thicknesses 
of, for example, 750 micrometres or more. 
[0060] The method can comprise the feature of: 

[0061] singulating preferably integrated devices, 
Wherein Workpiece slice and ?rst layer are severed in 
mutually different separating operations. By Way of 
example, tWo mutually different saW blades are used, in 
particular one saW blade particularly suitable for semi 
conductor substrates and another saW blade particularly 
suitable for metal layers. Particularly When saWing 
metal, care should be taken to ensure that the saW blade 
does not “seiZe up”, e.g. so-called clogging. 

[0062] As an alternative, the method can comprise the fea 
ture of: 

[0063] singulating preferably integrated components, 
Wherein Workpiece slice and ?rst layer are severed in a 
common separating operation, preferably using a saW 
blade or a laser beam. Particularly When saWing metal, 
laser beams around Which Water circulates are particu 
larly suitable. 

[0064] The carrier slice can comprise a semiconductor sub 
strate or be composed of a semiconductor substrate, in par 
ticular a monocrystalline semiconductor substrate or poly 
crystalline semiconductor substrates such as are used for 
example in thin ?lm transistor technology (TFTiThin Film 
Transistor) or in solar technology. By Way of example, sili 
con, gallium arsenide or other materials can be used as semi 
conductor materials. 
[0065] The method can additionally comprise the features 
of: 

[0066] after thinning and in particular before applying 
the ?rst layer, introducing dopants into the Workpiece 
slice, in particular a so-called rear side doping, and 

[0067] activating the dopants by increasing the tempera 
ture. In this context, this is also referred to as a drive-in 
of the dopants. 

[0068] The temperature of the Workpiece slice can be 
increased successively in different partial regions When acti 
vating the dopants; in particular, a laser beam can be used. 
This measure prevents relatively great heating of the Work 
piece. By Way of example, the carrier slice is still ?tted to the 
substrate at this point in time. If for example temperatures of 
200° C. or even of 140° C. are not exceeded, the carrier slice 
can be adhesively bonded With the substrate in a simple 
manner. LoW temperatures during production are also advan 
tageous for a metalliZation as is possibly already present on 
the front side of the substrate or for integrated components on 
the front side of the substrate. 
[0069] Insofar as the Word “can” is used in this description, 
both the possibility and the actual technical realiZation are 
meant. Exemplary embodiments are explained beloW, but, 
like the abovementioned embodiments as Well, they serve 
only for elucidation and not for restriction. 
[0070] FIG. 1 shoWs an electronic device 10, for example a 
poWer device, in particular an IGBT (Isolated Gate Bipolar 
Transistor). The electronic device 10 contains an integrated 
component 12, Which, for its part, contains a multiplicity of 
electronic circuit elements or only one such circuit element. 
As an alternative, the device 10 can also contain a plurality of 
integrated components, for example a drive circuit and an 
integrated component With sWitching elements. 
[0071] The electronic device 10 additionally contains a rear 
side metalliZation 14, Which is ?xed to the integrated compo 
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nent 12 for example With the aid of a barrier layer 13. 
Examples of barrier layers are explained in more detail below 
With reference to FIGS. 3 and 4. Furthermore, the device 10 
contains a carrier lamina 16, Which is ?xed to the rear side 
metalliZation 14 for example With the aid of a ?xing layer 15. 
The carrier lamina 16, the ?xing layer 15, the rear side met 
alliZation 14, the barrier layer 13 and the integrated compo 
nent 12 in this order form a layer stack. 
[0072] In the exemplary embodiment, the integrated com 
ponent 12, the barrier layer 13 and the rear side metalliZation 
14 have the same lateral dimensions in the cross section 
shoWn. In other exemplary embodiments, the lateral dimen 
sions in the cross section shoWn deviate from one another just 
by a feW micrometres, eg by less than 10 micrometres. By 
contrast, the carrier lamina 16 in the exemplary embodiment 
projects beyond the rear side metalliZation 14 by a number of 
micrometres, eg by more than 10 micrometres. In other 
exemplary embodiments, hoWever, the carrier lamina 1611 or 
16b has a smaller contour than the rear side metalliZation 14 
or, respectively, the same contour as the rear side metalliZa 
tion 14. 
[0073] The integrated device 10 additionally contains con 
nection legs 18, 20, Which have formed a leadframe during 
production for example With the carrier lamina 16. In the 
exemplary embodiment, there is a bonding Wire 22 betWeen 
the integrated component 12 and the connection leg 18. There 
is a bonding Wire 24 betWeen the integrated component 12 
and the connection leg 20. By Way of example, the connection 
leg 18 serves as connection of a control terminal (gate). By 
contrast, the connection leg 20 serves e. g. as connection of an 
operating terminal, e.g. drain or source. The device 10 also 
contains a further connection leg, e. g. source or drain, respec 
tively, Which is electrically conductively connected to the 
carrier lamina 16. 
[0074] In the exemplary embodiment, the electronic device 
10 is surrounded by a housing body 26, for example by an 
epoxide-based housing body. 
[0075] In other exemplary embodiments, a printed circuit 
board or a Wiring arrangement produced using thin-?lm tech 
nology is used instead of the carrier laminae 16, 16a, 16b. As 
an alternative, other connection possibilities are utiliZed. By 
Way of example, the integrated component 12 canbe mounted 
onto an interposer printed circuit board or onto a main printed 
circuit board using ?ip-chip technology, that is to say, if 
appropriate, Without the use of bonding Wires. 
[0076] The method steps explained beloW With reference to 
FIGS. 2a to 2e are carried out during the production of the 
device 10. FIG. 2A shoWs that a carrier plate 50 is taken as a 
starting point, for example a silicon plate, a ceramic plate, a 
sapphire plate or else a metal plate. The carrierplate 50 has for 
example a layer thickness D1 Within the range of 500 
micrometres to 1 mm. The carrier plate 50 is adhesively 
bonded for example onto a Wafer 52, for example using a 
double-sided adhesive ?lm. HoWever, other ?xing methods 
are also utiliZed, for example spot solderings. 
[0077] The Wafer 52 contains already integrated circuit ele 
ments, such as transistors on or in an active Wafer layer 54. 
Said Wafer layer 54 faces the carrier plate 50. By Way of 
example, the active Wafer layer 54 is protected by an imide 
layer. Such a layer can also serve for topology equalization. 
[0078] In the exemplary embodiment, the Wafer 52 is a 
silicon Wafer. The layer thickness D2 of the Wafer is for 
example greater than 400 micrometres, for example 750 
micrometres. 
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[0079] In an alternative method, the carrier plate 50 is a 
glass plate and the so-called glass plate method from the 
company 3M is used. The Wafer is areally connected to the 
glass plate, Which is possibly someWhat larger than the Wafer, 
by means of an adhesion substance, eg an adhesive. Possible 
topologies of the active Wafer are embedded in the process. 
After the process steps that are carried out With the carrier, the 
adhesive connection can be separated again. In this case, an 
auxiliary layer previously applied to the carrier is activated 
With the aid of a laser. The carrier can then be removed. The 
adhesive layer is subsequently removed from the active Wafer 
With the aid of a self-adhesive ?lm. 

[0080] As is illustrated in FIG. 2B, the Wafer 52 is subse 
quently thinned from its rear side, that is to say from the side 
at Which no circuit elements are integrated. In this case, a 
thinned Wafer 5211 having a layer thickness D3 is produced 
from the Wafer 52. The layer thickness D3 is as constant as 
possible over the entire Wafer 52a and, in the exemplary 
embodiment, lies e.g. Within the range of 5 micrometres to 10 
micrometres, for example only a tolerance of at most 1 or 2 
micrometres occurring over the entire Wafer diameter. 
[0081] By Way of example, a three-stage thinning process is 
used for thinning the Wafer. By Way of example, the Wafer is 
?rstly thinned by means of a grinding method (not illus 
trated). After the grinding operation, a Wet-chemical etching 
process is carried out, for example, in Which the Wafer is 
thinned to the vicinity of the thickness D3. AfterWards, a 
chemical mechanical polishing (CMP) is carried out by 
means of the polishing head 56 illustrated in FIG. 2B. Situ 
ated on the polishing head 56 is an abrasive body 58, Which 
rotates about an axis 60 of rotation, see arroW 62. A polishing 
slurry (not illustrated) is additionally used. 
[0082] Before the rear side metalliZation 14a is applied, eg 
a doping step is additionally carried out, for example an 
implantation step, in order to introduce dopants into the rear 
side of the Wafer 52a. In order to activate the dopants, the 
Wafer 52a is heated in regions With the aid of a laser beam. 
This measure prevents the adhesive for adhesively bonding 
the carrier plate 50 onto the Wafer 52a from losing its adhesive 
strength. 
[0083] After thinning, as illustrated in FIG. 2C, a rear side 
metalliZation layer 1411 is produced at the thinned Wafer layer 
5211 With the carrier plate 50 still being present. The methods 
performed in this case are for example electrodeposition, 
deposition Without external current, sputtering, thermal lami 
nation or further methods. The rear side metalliZation 1411 has 
a layer thickness D4 of 100 micrometres, for example, in the 
exemplary embodiment. Barrier layers and optional protec 
tive layers are not illustrated in FIG. 2C but are explained in 
more detail beloW With reference to FIGS. 3 and 4. 

[0084] As is illustrated in FIG. 2D, the composite com 
posed of carrier plate 50, thinned Wafer 52a and rear side 
metalliZation 14a is subsequently adhesively bonded onto a 
saWing ?lm 82, for example a self-adhesive ?lm. The saWing 
?lm 82 is held eg in a saWing frame 80. The composite is 
adhesively bonded onto the saWing ?lm 82 eg by the uncov 
ered side of the rear side metalliZation 14a. 

[0085] The carrier 50 is subsequently removed, for 
example by using a solvent, by UV irradiation or by being 
pulled off. In an alternative variant, the carrier 50 is removed 
before the composite is ?xed onto an adhesive ?lm or on a 
further carrier. In these cases, the carrier 50 can be stripped 
aWay for example by increasing the temperature to greater 
than 100° C., but less than 200° C. As an alternative or in 
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addition, it is possible in turn to use a solvent, a UV radiation 
or some other method for stripping aWay the carrier 50. More 
over, further processing steps Without the use of intermediate 
carriers, e. g. heat treatment of the Wafers, test and inspection 
of the chips at the Wafer level, can be carried out after the 
removal of the carrier plate 50 and prior to singulation. 

[0086] As is further illustrated in FIG. 2D, a tWo-stage 
separating operation is used in the exemplary embodiment. In 
a ?rst stage of the separating operation, ?rstly the Wafer 52a 
is severed With the aid of a comparatively Wide saW blade 84. 
This gives rise for example to a saWing slot 86 having a Width 
of 40 micrometres, for example, and a depth of, for example, 
the layer thickness D3, that is to say of 10 micrometres, for 
example. The rear side metalliZation 1411 can already be 
slightly incipiently saWn during the ?rst stage of the separat 
ing operation. As an alternative, hoWever, the rear side met 
alliZation 14a is not yet incipiently saWn since, by Way of 
example, the Wafer layer 52a has also not yet been completely 
severed. 

[0087] As is further illustrated in FIG. 2E, the second stage 
of the separating operation is subsequently performed using a 
saW blade 90, saWing being effected in the saWing slots 86 that 
Were produced in the ?rst stage. A saW blade 90 is e. g. some 
What narroWer than the saW blade 84 and produces a deepened 
saWing slot 92, for example, the loWer region of Which has a 
Width B2 of 30 micrometres. Consequently, a step arises by 
virtue of a distance A lying betWeen the lateral surface pro 
duced by the ?rst saW blade 84 and the lateral surface pro 
duced by the second saW blade 90. The depth T2 of the saWing 
slot 92 is for example greater than the layer thickness of the 
composite composed of Wafer 52a and rear side metalliZation 
14a. The tWo-stage singulation gives rise in particular to the 
integrated component 12 With the rear side metal 14, also see 
FIG. 1. 

[0088] In an alternative separating method, a laser beam is 
used for the separation. By Way of example, a Water-cooled 
laser beam can be used, the Water rinsing aWay in particular 
metal detachments or sWarf, such that a clean separating cut 
arises. An associated system is offered for example by the 
company Synova. 
[0089] In an alterative separating operation, only one saW 
blade is used, Which severs the entire composite. 

[0090] FIG. 3 shoWs an exemplary embodiment of a cop 
per-based rear side metalliZation. A thinned semiconductor 
Wafer 52b corresponds to the semiconductor Wafer 52a. FIG. 
3 additionally illustrates a doping 100, Which has been intro 
duced through the rear side of the Wafer 52b in the manner 
explained above. A barrier layer Was deposited on the rear 
side of the Wafer 52b, said barrier layer preventing diffusion 
of copper into the Wafer 52b. By Way of example, the layer 
thickness of the barrier layer 13b is 5 nanometres to 100 
nanometres. Suitable materials for the barrier layer 13b are 
e.g. tantalum or tantalum nitride, in particular a double layer 
composed of said materials or other materials. 

[0091] A copper layer 14b having a layer thickness Within 
the range of 20 micrometres to 200 micrometres Was subse 
quently applied. In this case, the thickness of the copper layer 
14b is chosen depending on the residual layer thickness of the 
thinned Wafer 52b, such that a su?icient stability is present 
after the carrier plate 50 has been stripped aWay. In the exem 
plary embodiment ?rstly a thin copper seeding layer Was 
sputtered onto the barrier 13b. The copper layer Was subse 
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quently produced With the aid of an electrolytic method. A 
copper alloy layer can also be used instead of a copper layer 
14b. 
[0092] A protective layer 15b or a protective layer stack 
Was subsequently applied to the copper layer 14b. By Way of 
example, a nickel layer and a gold layer Were applied in an 
electroless deposition method. As an alternative, a layer stack 
composed of nickel, palladium, gold can be applied. Other 
protective layers are likeWise possible. If Work is carried out 
under a protective gas atmosphere or in vacuo, then it is also 
not necessary to use a protective layer 15b. 
[0093] The protective layers 15b mentioned ensure a good 
bondability, for example for aluminium Wires, copper Wires 
or gold Wires. 
[0094] As an alternative, the copper layer 14b can also be 
laminated on, for example onto the barrier layer 13b or 
directly onto the silicon 52b. 
[0095] The layer thickness of the thinned Wafer 52b lies for 
example Within the range of 100 nanometres to 200 microme 
tres, or Within the range of l micrometre to 200 micrometres. 
In particular, Wafers having diametres of 150 mm, 200 mm or 
even 300 mm are used. Depending on the thickness of the 
thinned Wafer 52b, the layer thicknesses mentioned in Patent 
claim 3 are chosen for the copper layer 14b. It holds true, in 
particular, that the thinner the Wafer 52b, the thicker the 
copper layer 14b is chosen in order to ensure suf?cient sta 
bility. 
[0096] FIG. 4 shoWs a further exemplary embodiment of a 
rear side metalliZation produced by the method explained 
With reference to FIGS. 2A to 2E. A thinned Wafer 52c cor 
responds to the Wafer 52a, such that reference is made to the 
explanations above. FIG. 4 illustrates a doping 102, Which has 
been introduced into the rear side of the Wafer 520 in accor 
dance With the method explained above. In the exemplary 
embodiment, the Wafer 520 is composed of silicon. 
[0097] A barrier layer 130 is applied to the rear side ofthe 
Wafer 520 With the carrier plate 50 still being present. The 
barrier layer 130 is intended to prevent diffusion of alu 
minium into the silicon. By Way of example, the barrier layer 
130 has a layer thickness Within the range of 5 nanometres to 
100 nanometres. By Way of example, titanium or titanium 
nitride or a similar material is suitable as material of the 
barrier layer 130. 
[0098] After the production of the barrier layer 130, an 
aluminium layer 140 Was applied to the barrier layer 130, for 
example With the aid of a “cold” sputtering method, the Wafer 
520 being heated to temperatures of less than 100° C. (degrees 
Celsius), in particular by using an additional cooling or by 
other suitable measures. 

[0099] After the production of the aluminium layer 140, a 
protective layer 150 composed of aluminium oxide forms 
automatically for example under air, said protective layer 
having for example a layer thickness of 5 to 20 nanometres. 
As an alternative, other protective layers 15c composed of 
other materials are applied, or Work is carried out under a 
protective gas atmosphere or in vacuo. 
[0100] Instead of aluminium, an aluminium alloy is also 
used, for example, Which contains at least 75 atomic percent 
of aluminium, for example. 
[0101] The layer thickness of the thinned Wafer 52c once 
again lies Within the range of, for example, 100 nanometres to 
200 micrometres or Within the range of l micrometre to 200 
micrometres, e.g. Wafers having a diameter of 150 mm, 200 
mm or 300 mm once again being used. The layer thickness of 
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the aluminium layer 140 is chosen depending on the layer 
thickness of the Wafer 520, the values mentioned in Patent 
claim 3 being applicable. It holds true, in particular, that the 
thinner the Wafer layer 520, the thicker the aluminium layer 
140 in order to ensure su?icient stability. 
[0102] In other exemplary embodiments, bonding is 
effected onto the protective layer 15b or onto the protective 
layer 150 or other connecting methods are used for electrical 
connection, e.g. soldered-on Wire clips or the like. 
[0103] Consequently, to summariZe it holds true that a rear 
side metalliZation can be used as a carrier and that the rear 
side metalliZation used as a carrier can also be concomitantly 
incorporated in a housing body, for example. The technical 
effects mentioned above result. 

1. (canceled) 
2-26. (canceled) 
27. An electronic device, comprising: 
an integrated component With a substrate; and 
an electrically conductive ?rst layer region arranged at the 

substrate; 
Wherein the layer thickness of the ?rst layer region is 

greater than 10 micrometers. 
28. The electronic device of claim 27, Wherein the layer 

thickness of the ?rst layer region is greater than 50 microme 
ters. 

29. The electronic device of claim 27, Wherein the layer 
thickness of the ?rst layer region is at least one quarter or at 
least one third of the layer thickness of the ?rst layer region. 

30. The electronic device of claim 27, Wherein: 
the layer thickness of the substrate is less than 50 microme 

ters and the layer thickness of the ?rst layer region is 
greater than 10 micrometers or greater than 90 microme 
ters or greater than 150 micrometers; 

the layer thickness of the substrate lies Within the range of 
50 micrometers to 100 micrometers and the layer thick 
ness of the ?rst layer region is greater than 10 microme 
ters or greater than 50 micrometers or greater than 100 

micrometers; 
the layer thickness of the substrate lies Within the range of 

100 micrometers to 200 micrometers and the layer thick 
ness of the ?rst layer region is greater than 10 microme 
ters or greater than 30 micrometers or greater than 90 
micrometers. 

31. The electronic device of claim 27, Wherein the substrate 
is a monocrystalline semiconductor substrate. 

32. The electronic device of claim 27, Wherein the substrate 
and the ?rst layer region have identical contours at an inter 
face betWeen the substrate and the ?rst layer region; 

Wherein the contours deviate from one another along the 
periphery of the interface only by a distance of at most 
20 micrometers or of at most 5 micrometers; 

Wherein the ?rst layer region protrudes further than the 
substrate. 

33. The electronic device of claim 27 further comprising a 
housing body arranged at the substrate and at the ?rst layer 
region. 

34. The electronic device of claim 27 further comprising a 
second layer region arranged at the ?rst layer region. 

35. The electronic device of claim 34, Wherein the second 
layer region is electrically conductive, and Wherein the layer 
thickness of the second layer region is greater than 100 
micrometers and less than 800 micrometers. 
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36. The electronic device of claim 34, Wherein an electri 
cally conductive connecting layer is a diffusion solder layer 
arranged betWeen the ?rst layer region and the second layer 
region. 

37. The electronic device of claim 34, Wherein the second 
layer region comprises a carrier lamina surrounded by at least 
tWo connection legs, Wherein the carrier lamina and at least 
one section of each connection leg are arranged in one plane, 
and Wherein the carrier lamina and the connection legs com 
prise the same material. 

38. The electronic device of claim 34, Wherein the second 
layer region comprises an interposer printed circuit board that 
is surrounded by the housing body, Wherein the second layer 
region comprises a Wiring device, the thickness of Which is 
less than 20 micrometers, and Wherein the housing body is 
arranged only on one side of the Wiring device. 

39. The electronic device of claim 27, Wherein the ?rst 
layer region contains a ?rst layer comprising copper or a 
copper alloy having at least 70 atomic percent of copper, and 
Wherein the layer thickness of the ?rst layer is at least 70% of 
the layer thickness of the ?rst layer region. 

40. The electronic device of claim 27, Wherein the ?rst 
layer region contains a ?rst layer comprising aluminum or an 
aluminum alloy having at least 70 atomic percent of alumi 
num, and Wherein the layer thickness of the ?rst layer is at 
least 70% of the layer thickness of the ?rst layer region. 

41. The electronic device of claim 27, Wherein the inte 
grated component contains at least one high-voltage transis 
tor for sWitching voltages of greater than 30 volts or greater 
than 300 volts. 

42. A method for producing an electronic device compris 
ing: 

connecting a carrier slice to a Workpiece slice; 
thinning the Workpiece slice; 
applying an electrically conductive ?rst layer to the thinned 

Workpiece slice; 
releasing the carrier slice after applying the ?rst layer; and 
singulating components by separation, Wherein both the 

Workpiece slice and the ?rst layer are severed. 
43. The method of claim 42 further comprising arranging 

the ?rst layer in a saWing frame on a saWing ?lm before or 
after releasing the carrier slice. 

44. The method of claim 42, Wherein the layer thickness of 
the ?rst layer is chosen such that the composite composed of 
Workpiece slice and ?rst layer Warps by less than 3000 
micrometers or by less than 1000 micrometers or by less than 
200 micrometers after releasing the carrier layer, and given a 
lateral extent of the composite of greater than or equal to 150 
millimeters, greater than or equal to 200 millimeters or 
greater than or equal to 300 millimeters. 

45. The method of claim 42, Wherein the layer thickness of 
the ?rst layer region is greater than 10 micrometers or greater 
than 50 micrometers, or Wherein: 

the layer thickness of the substrate is less than 50 microme 
ters and the layer thickness of the ?rst layer region is 
greater than 10 micrometers or greater than 90 microme 
ters or greater than 150 micrometers, or the layer thick 
ness of the substrate lies Within the range of 50 microme 
ters to 100 micrometers and the layer thickness of the 
?rst layer region is greater than 10 micrometers or 
greater than 50 micrometers or greater than 100 
micrometers, or the layer thickness of the substrate lies 
Within the range of 100 micrometers to 200 micrometers 
and the layer thickness of the ?rst layer region is greater 



US 2008/0224316 A1 

than 10 micrometers or greater than 30 micrometers or 
greater than 90 micrometers. 

46. The method of claim 42 further comprising singulating 
components, Wherein the Workpiece slice and the ?rst layer 
are severed in mutually different separating operations using 
mutually different saW blades. 

47. The method of claim 42 further comprising singulating 
components, Wherein the Workpiece slice and the ?rst layer 
are severed in a common separating operation using a saW 

blade or a laser beam around Which Water circulates. 

48. The method of claim 42, Wherein applying the ?rst 
metal layer comprises: 

applying a layer composed of copper or a copper alloy 
having at least 70 atomic percent of copper or a layer 
composed of aluminum or an aluminum alloy having at 
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least 70 atomic percent of aluminum, Wherein the tem 
perature of the Workpiece slice is preferably kept less 
than 200° C. 

49. The method of claim 42, Wherein the Workpiece slice 
comprises a monocrystalline semiconductor substrate or a 
polycrystalline semiconductor substrate. 

50. The method of claim 42, comprising: 
introducing dopants into the Workpiece slice after thinning; 

and 
activating the dopants by increasing the temperature; 
Wherein during the activating process, the temperature of 

the Workpiece slice is increased successively in different 
partial regions using a laser beam. 

51. A method comprising: 
singulating components, Wherein a Workpiece slice and a 

?rst layer arranged at the Workpiece slice are severed in 
mutually different separating operations. 

* * * * * 


